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DETAILED ACTION 

Claims 1-27 are pending. 

Claims 21-27 are withdrawn. 

Claims 1-20 are examined on the merits 

This Office Action is in reply to Applicants' correspondence of 08/25/2006. No 
claims are cancelled; claims 21-27 are withdrawn; claims 19-27 have been newly 
added; claims 1 and 7-18 have been amended. Applicants' remarks and amendments 
have been fully considered but are not found to be persuasive. 

Any new grounds of rejection presented in this Office Action are necessitated by 
Applicants' amendments. Any rejections or objections not reiterated herein have been 
withdrawn. 

This Action is made FINAL. 



Withdrawal of newly presented claims 

1 . Newly submitted claims 21-27 are directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: 

The originally presented claims were directed to methods requiring only the 
identification of the PAI-1 alleles of an individual. The newly presented claims require 
only the identification of the t-PA alleles of an individual; if the newly presented claims 
were originally presented they would have been subjected to a Requirement for 
Restriction. In the instant case, claims drawn to the analysis of genotypes of different 
genes are patentably distinct because they require the analysis of unique nucleic acid 
sequences that are in fact not common to one another. One would not expect a 
reference regarding phenotypes associated with particular PAI-1 alleles to also be a 
reference regarding the same phenotype associated with t-PA alleles. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
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prosecution on the merits. Accordingly, claims 21-27 are withdrawn from consideration 
as being directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 
821.03. 

Information Disclosure Statement 

2. The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1.98(b) requires a list of all patents, publications, or other 
information submitted for consideration by the Office, and MPEP § 609.04(a) states, 
"the list may not be incorporated into the specification but must be submitted in a 
separate paper." Therefore, unless the references have been cited by the examiner on 
form PTO-892, they have not been considered. 

Claim Rejections - 35 USC §112 2" d ^ • Indefiniteness 

The following rejection is a NEW REJECTION necessitated by Applicant's 
amendment to the claims. 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-20 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 1-20 are unclear over recitation of the parenthetical term '(t-PA)' in claims 
1 , 7, and 13. It is not clear if applicant intends to claim an I allele of a particular gene 
locus as it is not clear if the parenthetical term is a specified limitation of a gene locus, 



Application/Control Number: 1 0/61 2,894 Page 4 

Art Unit: 1634 

or a non-limiting example of where one might find an 'I allele'. Additionally, the term 
t-PA, not accompanied by a more detailed indication of a gene, is unclear. The claims 
may be made more clear if '(t-PA)' is edited to read 'tissue plasminogen activator 
(t-PA)', if that is in fact what applicant intends. 

Claim Rejections - 35 USC §112 1 S % - New Matter 

The following rejection is a NEW REJECTION necessitated by Applicant's 
amendment to the claims. 

5. Claims 1-20 are rejected under 35 U.S.C. 112, first paragraph, as failing to . 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. This is a NEW MATTER rejection. 

6. The claims of the instant application are drawn to a method of increasing 
fibrinolysis in a subject comprising the identification of subjects with particular PAI-1 
alleles and particular alleles at the t-PA gene locus. However, the instant specification 
does not provided a basis for the identification of individuals with specific PAI alleles 
and specific t-PA alleles in a method of increasing fibrinolysis by engaging the subject in 
exercise. 

The specification indicates that the invention is directed to a method comprising 
'identifying a subject having an allele and/or genotype at a particular gene locus' 
(emphasis added, which indicates the analysis of alleles in a single gene) (specification 
fl[0006]). The specification further indicates that the 'inventors have investigated the 
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plasminogen activator inhibitor-l (PAI-1) gene promoter site, in particular genotypes 
4G/5G, 4G/4G, and 5G/5G' (specification f001 1]). 

While the specification provides some data regarding the association of I and D 
t-PA genotypes with t-PA activity and antigen levels in response to exercise, the 
specification does not specifically contemplate the use of PAI genotype in combination 
with t-PA genotype in an individual as indicative of increased fibrinolysis in response to 
exercise. 

Claim Rejections - 35 USC §112 

This rejection contains new grounds of rejection as necessitated by Applicants' 
amendments to the claims. 

7. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

8. Claims 1-20 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. The specification does not provide a method to increase fibrinolysis, prevent 
cardiovascular disease, or ameliorate cardiovascular disease in a subject, for which the 
PAI-1 gene promoter and t-PA gene locus genotype has been determined, using 
exercise. 
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Nature of the Invention and Breadth of the Claims 

The specification asserts that the instant invention relates to identifying genetic 
markers that correlate with improved success in increasing fibrinolysis levels in subjects 
through exercise training (paragraph [0003]). The claims are drawn to methods for 
effecting change in subjects with particular genotypes at the PAI-1 gene promoter 
polymorphic site using exercise training. Claims 1-6, 18 and 20 are drawn to methods 
for increasing fibrinolysis in a subject. Claims 7-12 are drawn to methods for preventing 
cardiovascular disease in a subject. Claims 13-18 are drawn to methods for 
ameliorating cardiovascular disease in a subject. 

The claims encompass subjects with at least one 4G allele (i.e. both 
homozygous 4G/4G subjects and heterozygous 4G/5G subjects) (claims 1, 4-7, 10-13, 
16-20), subjects with heterozygous (i.e. 4G/5G) genotypes (claims 2, 8, and 14), and 
subjects with homozygous 4G/4G genotypes (claims 3, 9, and 15). The claims 
encompass exercise regimens comprised of extensive exercise (claims 4, 10, and 16), 
moderate exercise (claims 5, 11, and 17), and limited exercise (claims 6, 12, and 18). 
Claim 1 9 requires that the subject is homozygous for the t-PA I allele, and claim 20 
requires that the subject is heterozygous (l/D) for the t-PA allele. 

The claims encompass any subject organism that contains the PAI-1 gene. 

The nature of the invention requires knowledge of a correlation between the 
specific PAI-1 gene promoter and t-PA genotypes of a subject and the response (with 
regard to fibrinolysis levels) of that subject to exercise training. 
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Direction provided by the specification and working example 

The specification teaches an example in which subjects were analyzed for 
several parameters indicative of fibrinolysis levels (i.e. PAI-1 and t-PA activities and t- 
PA antigen (paragraph [0031]) prior to participation in an exercise program to establish 
baseline values, and then after participation in an exercise program (paragraph [0045]). 

The specification further teaches the genotyping of the PAI-1 gene promoter with 
respect to the 4G/5G polymorphic site (paragraph [0042]) by PCR amplification followed 
by restriction enzyme analysis of the resulting amplicon. 

The instant specification provides an analysis of the changes in the measured 
parameters among the three possible (4G/4G; 4G/5G; 5G/5G) PAI-1 genotypes. The 
data indicate the following results: the average PAI-1 activity decreased for the 4G/4G 
and 5G/5G groups, and increased for the 4G/5G group; the average t-PA activity 
increased for all groups; the average t-PA antigen decreased for all groups. While the 
specification asserts that there is a tendency for subjects with 4G/4G genotypes to 
respond better than subjects with 4G/5G or 5G/5G genotypes (paragraph [0048]), the 
analysis of the data (P ANOVA) indicates that none of the changes are statistically 
significant. 

The specification further teaches an analysis of the changes in t-PA activity and 
t-PA antigen among the three t-PA genoptypes (l/l; l/D; D/D). The data indicate the 
following results: the average PAI-1 activity increased for the l/l and l/D groups, and 
decrease for the D/D group; the average t-PA antigen decreased for the l/l and l/D 
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groups, and increased for the D/D group. The analysis of the data (P ANOVA) indicates 
that none of the changes are statistically significant. 

The instant specification does not provide any data concerning any sort of control 
group, for example a reference group that did not participate in an exercise program. 

The specification asserts that improving fibrinolysis prevented the development 
of cardiovascular disease or alleviated symptoms of cardiovascular disease (paragraph 
[0007]). There is no indication that either of these two qualities was actually measured 
in any of the analyzed subjects; Example 1 indicates that subjects were in fact excluded 
from the study if they had cardiovascular disease. 

The specification does not provide any examples in which the genotype of a 
subject was identified at both the PAI-1 promoter and the t-PA gene locus. 

The specification presents results only from a population of human male and 
female subjects age 50-70. 

The specification presents results only from participation in moderate exercise 
training (paragraph [0047], Table 1). The specification provides no results from subjects 
that participated in extensive exercise, or subjects that were involved only in limited 
exercise. 

State of the art, level of skill in the art, and level of unpredictability 

The level of skill in the art with regard to identification of PAI-1 gene promoter 
and t-PA genotypes is high, however the prior art and the instant specification shows 
that the level of unpredictability in correlating any particular individual's genotype with 
fibrinolysis levels in response to exercise is high. 
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Vaisanen et al teaches an analysis of fibrinolytic activity response to exercise 
among groups of subjects with different PAI-1 gene promoter genotypes. Although the 
Vaisanen reference was applied to the art rejection earlier in this Office Action, the 
reference is cited in this enablement rejection to demonstrate the state of the art and its 
unpredictability; the specification of the instant application cannot be considered 
enabling for the methods of Vaisanen because the instant application does not present 
the same data, gathered from the same population, as Vaisanen. The Vaisanen 
reference indicates that PAI-1 activity decreases (thus an indicator of increased 
fibrinolysis) in subjects from all subject groups regardless of PAI-1 genotype, as well as 
in reference groups (who do not participates in exercise) with both the 4G/4G and 
4G/5G genotypes (Table 1). While the reference indicates that only the decrease in 
PAI-1 activity seen in the 4G/4G exercise group is significant (p=0.025; Table 1), the 
reference also indicates that the findings need to be replicated in other controlled 
randomized exercise studies (p.1 119, right col., Ins. 52-53). 

The unpredictability of associating PAI-1 genotype with exercise-induced 
increases in fibrinolysis is illustrated by the instant specification. Table 1 (paragraph 
[0047]) indicates p-values from ANOVA analysis of several fibrinolysis related 
parameters that range from 0.189 to 0.802. Thisted (1998) provides guidance as to 
what is required to indicate that an association is statistically significant. Thisted 
teaches that it has become scientific convention to say that a P-value of 0.05 is 
considered significant (p.5 - What does it mean to be 'statistically significant'), and that 
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values above the conventional reference point of p=0.05 would not be considered 
strong enough for the basis of a conclusion. 

The unpredictability of associating PAI-1 genotype with exercise-induced 
increases in fibrinolysis is further exemplified by Tiyasangthong (2001). Tiyasangthong 
examine the hypothesis that exercise training effects fibrinolytic variables (p.103), and 
that the changes in PAI-1 activity with exercise training is related to PAI-1 
polymorphisms (p. 107). The reference indicates that thereis no statistically significant 
correlation in changes in the measures of fibrinolytic parameters (PAI-1 and t-PA 
activity, and t-PA antigen) with regard to PAI-1 gene promoter genotype (p.95; p. 96, 
Table 7). 

With regard to the analysis of the t-PA l/D allele, the unpredictability of using this 
allele as a predictor of fibrinolysis in response to exercise training is demonstrated by 
the data of the instant specification. For example, the data of Table 2 indicates that 
there is no significant association between fibrinolysis in response to exercise (as 
measured by t-PA activity or t-PA antigen) and t-PA genotype of an individual. The 
specification indicates that t-PA antigen is decreased in subjects with t-PA genotypes l/l 
and l/D, which given the definition of 't-PA antigen' provided in the specification where 
't-PA antigen' is 'the t-PA composition that stimulates fibrinolysis' (specification H[0013]), 
would seem to indicate that decreased t-PA antigen is indicative of decrease t-PA 
activity and thus decreased fibrinolysis. However, a measure of t-PA antigen is in fact 
not a measure of fibrinolysis, merely a measure of the amount of t-PA antigen present in 
a blood sample, whereas actual t-PA activity is required for fibrinolysis. Additionally, 
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although t-PA antigen is not a measure of fibrinolysis, the data of table 2 indicates that 
the P ANOVA of t-PA genotype associated with t-PA antigen is 0.054 which is not 
statistically significant. The prior art of Thisted (1998) provides guidance as to what is 
required to indicate that an association is statistically significant. Thisted teaches that it 
has become scientific convention to say that a P-value of 0.05 is considered significant 
(p. 5 - What does it mean to be 'statistically significant'), and that values above the 
conventional reference point of 0.05 would not be considered strong enough for the 
basis of a conclusion. 

Furthermore, claims drawn to methods for preventing cardiovascular disease 
may be considered as encompassing those methods which completely keep even the 
most minor forms of cardiovascular disease from occurring; wherein the pertinent 
method step is engaging a subject in exercise training. And while there may be an 
inverse relationship between physical activity and the risk of developing cardiovascular 
disease, the prior art of Sesso et al (2000) indicates that participation in physical 
exercise is not sufficient to provide a guaranteed prevention of any form or type of 
cardiovascular disease (Table 2; p.976, right col., lns.44-53). 
Quantity of experimentation required 

There would be a large amount of experimentation required to make and use the 
claimed invention. In order to establish that there is any statistically significant 
association between PAI-1 gene promoter and t-PA gene genotype and response to 
exercise, one would have to conduct a large case-control randomized study to compare 
fibrinolytic activity among subjects with different PAI-1 and t-PA gene genotypes upon 
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exposure to exercise training. Such a study may or may not indicate that there is a 
reliable and statistically significant exercise dependent increase in fibrinolytic activity, 
prevention of cardiovascular disease, or amelioration of cardiovascular disease, that is 
associated with a subject's PAI-1 and t-PA genotype in any particular population. 
Conclusion 

Taking into consideration the factors outlined above, including the nature of the 
invention and the breadth of the claims, the state of the art, the level of skill in the art 
and its high level of unpredictability, the amount of guidance by the applicant and the 
paucity of working examples, it is the conclusion the an undue amount of 
experimentation would be required to make and use the invention claimed invention. 



Response to Remarks 

Applicant has traversed the rejection of claims under 35 USC 1 12 1 st fl for lack of 
enablement. Applicants' arguments and amendments to the claims have been fully and 
carefully considered but are not found to be persuasive. 

Applicants argue (p. 10-1 1 of Remarks) that the specification teaches various 
tendencies in the response to exercise of subjects with the 4G/4G PAI-1 genotype or 
subjects with the at least on I allele of the t-PA gene. This argument is not found to be 
persuasive for the reasons set forth in the rejection (i.e.: none of the P-values presented 
in specification are less than the 0.05 value required for statistical significance; there is 
in fact no example of identifying both the PAI-1 genotype and the t-PA genotype of any 
individual, and measure of t-PA activity is not a measure of fibrinolysis). 
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Applicant argues that improving the levels of fibrinolysis prevents the 
development of or alleviates the symptoms of cardiovascular disease (p.1 1 of 
Remarks). This is not found to be persuasive because applicant has not in fact shown 
that the increased level of fibrinolysis alleged by the data of the instant specification is in 
fact physiologically relevant to the removal of fibrin clots, or that any such 
cardiovascular benefits are associated with the PAI-1 and t-PA genotypes of a subject 
individual in any statistically significant way. 

Applicants note that a reference or control is available in that the base line of the 
subjects was measured prior to exercise (p. 11 of Remarks). This is not found to be 
persuasive as the specification indicates that factors such as. diet and environment may 
contribute to an individual's level of fibrinolysis as a result of exercise (specification 
fl[0005]). Thus merely determining a baseline of a study subject prior participation in 
the study would not be expected to be an adequate control for factors such as 
environmental factors which may effect measures of fibrinolysis regardless exercise 
participation. 

Applicants argue that the data reported in the Tiyansangthong dissertation was 
expanded to a larger study as reported in Table 1 of the instant specification, and the 
dissertation does not demonstrate the unpredictability of associating PAI-1 genotype 
with fibrinolysis. For the reasons set forth in the rejection, the examiner maintains that 
none of the data presented in the instant specification indicates a statistically significant 
association (p<0.05) between PAI-1 and t-PA genotypes and exercise-induced increase 
fibrinolysis. Thus the data of the instant specification do not teach a reliable method for 
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increasing fibrinolysis of a subject by identifying the PAI-1 and t-PA genotype of the 
subject and engaging the subject in exercise. 
The rejection is MAINTAINED. 



Applicant has responded to the Requirement For Information Under 37 C.F.R. 
1.105. Applicant indicates that the Tiyasangthong dissertation was made publicly 
available on Jan 22, 2003. 



No claim is allowable. 

Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of 
the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Stephen Kapushoc whose telephone number is 571-272-3312. The examiner can normally 
be reached on Monday through Friday, from 8am until 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Ram 
Shukla can be reached at 571-272-0735. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 
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